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Protective shields 



This invention relates to a protective shield, 
particularly although not exclusively a bullet- 
proof shield. 

In my earlier Patent Application No. 
1,556,245 there is disclosed a protective shield 
to be used in front of a person's body to protect 
such person against injury by a bullet or other 
nnissile or moving object, said shield having 
one or more layers of a closely woven fabric 
which is made from aramid fibres of high tensile 
strength and high stretch resistance such as to 
be capable of resisting penetration by a bullet, 
and one or more sheets formed from an impact- ; 
absorbing plastics material arranged on that 
side of said fabric which in use faces the per- 
son's body. 

With this arrangement, effective protection 
can be afforded against low velocity missiles 
but it may not be possible to ensure adequate 
protection in all cases against high velocity 
missiles, such as high velocity rifle bullets. 

An object of the invention is to provide a 
protective shield suitable for use as a protec- 
tion against high velocity missiles. 

According to the invention therefore there is 
provided a protective shield to be used in front 
of a person's body to protect such person 
against injury by a bullet or other missile, said 
shield comprising a supported layer of a rigid, 
brittle material having a high degree of hard- 
ness, and a penetration resisting and impact- 
absorbing backing structure arranged on that 
side of the said supported layer which in use 
faces the person's body, characterised in that 
said supported layer and said backing structure 
are formed separately and the brittle material is, 
supported by bonding same to a stiff or semi- 
stiff sheet comprising one or more layers of a 
closely woven fabric made from aramid fibre of 
high tensile strength and high stretch 
resistance. 

With this arrangement, when a high velocity 
missile strikes the said supported layer, energy 
can be absorbed as the brittle material shatters 
and the missile can be broken into fragments 
due to the hardness of the material. The result- 
ing low velocity missile fragments can then be 
easily stopped by the backing structure. 

Any suitable kind of brittle material may be 
used although a glass or ceramic material is 
preferred, particulariy a silicon carbide or 
alumina, or boron carbide ceramic. One suitable 
material is a self-bonded silicon carbide manu- 
factured and sold under the name Refel by 
British Nuclear Fuels Limited. This material has 
a hardness in the range 2500 — 3500 Kg/mm^ 
and a rupture modulus of about 525 MN/m^ 
(76000 p.s.i.). Also suitable are Sintox alumina 
ceramics manufactured and sold by Smiths 
Industries Limited. 

Protective shields incorporating ceramic 
materials are described in U.K. Patent 



1,151,441* and U.S. Patents 3,516,898 and 
3,683,828. In each case, however, as specific- 
ally described, the ceramic material is bonded 
to a resin impregnated glass fibre backing layer 

5 to form a unitary protective structure. British 
Patent Application 2003792 discloses the use 
of aramid fibres in a protective shield but, as 
specifically described, the shield is a unitary 
structure formed by resin-impregnation and 

w compression of said fibres. 

With the present invention, the brittle 
material may be used in any suitable form but 
preferably a sheet structure is employed which 
Is made up from individual small plates placed 

;5 edge-to-edge. Most preferably, hexagonal 
plates are used. In order to encourage cracking 
of the material in a predetermined manner on 
impact, small holes or other points or lines of 
weakness may be provided therein. In this way 

20 it is possible to facilitate cracking into pieces 
which are neither too small nor too large to 
effect good fragmentation of the missile. 

The sheet to which the brittle material is 
bonded is preferably formed from the aramid 

25 material sold by Du Pont under the trade name 
Kevlar, which is capable of resisting penetra- 
tion by a bullet. 

The said supported layer may be provided 
with a front protective layer to protect against 

30 inadvertent breakage of the brittle material, for 
example if the shield is dropped. This protective 
layer may comprise one or more polycarbonate 
sheets and/or a foam plastics sheet and/or a 
polycarbonate or other facing applied direct to 

35 the brittle material. Also, the supported layer 
may be wrapped in a sheet of strong material 
such as the above-mentioned aramid fabric, in 
order to prevent undue collapse and disintegra- 
tion of the supported layer after it has been hit 

40 by a missile. The supported layer may be con- 
tained within a plastics or fabric bag. 

The said backing structure may be in the 
form of a sheet made from one or more layers of 
the above-mentioned aramid fabric and this 

*5 sheet may be backed with one or more poly- 
carbonate sheets and/or one or more sheets of 
impact-absorbing plastics material. In a par- 
ticulariy preferred embodiment, the said back- 
ing structure comprises a shield as described in 

so the aforementioned prior Patent Specification. 

The said backing structure and the said sup- 
ported layer may be formed separately to the 
extent that they can be used together or indi- 
vidually as required. 

55 Most conveniently, an article of clothing in 
the form of a vest or jacket or apron is provided 
and this has two pouches or pockets to receive 
respectively the backing structure and the sup- 
ported layer. 

^ The invention will now be described further 
by way of example only and with reference to 
the accompanying drawings in which: — 
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Figures 1 and 2 are front and back portions of 
an article of clothing for use with one form of a 
shield according to the invention; and 

Figure 3 is an exaggerated sectional repre- 
sentation of the shield. 

The article of clothing has front and back 
shaped portions 1 , 2 formed from stitched fabric 
(such as nylon) which can be held together by 
engagement of Velcro (Registered Trade Mark) 
pads to define a vest-shaped garment 

The front portion 1 has shoulder parts 3 pro- 
vided respectively with two Velcro pads 4, and 
also two side flaps 5 provided respectively with 
two tabs 6 thereon. Such tabs 6 overlie the 
flaps 5 and are fixed to the front portion 1 at the 
two ends 7 of the tabs which face each other. 
The tabs 6 have Velcro pads 8 on the under- 
sides of the free ends thereof. 

The front portion 1 also has an open-topped 
pouch 9 overlying the breast region and stitched 
in position at its bottom edge. Velcro pads 10 
are provided at the top of the pouch. A pocket 
11 (as shown In dotted lines in Figure 1) is 
provided on the inside of the front portion, such 
pocket being defined by overlapping inner 
sheets 12, 13 of fabric which are stitched to the 
front portion 1 around the edges thereof and 
which define a pocket opening between the 
centra! overlapping free edges thereof. 

The back portion 2 has shoulder strips 14 
with overlying tabs 1 5 fixed in position at their 
lower ends only. Velcro pads 16, 17 are pro- 
vided on the undersides of the strips 14 and the 
tabs 1 5. There are also side flaps 1 8 with Velcro 
pads 1 9 thereon. 

In use, the front and back portions 1,2 are 
positioned in front of and behind a person with 
the side flaps 18 of the back portion 2 over- 
lying the side flaps 5 of the front portion 1, the 
shoulder strips 14 overlying the shoulder parts 
3, the tabs 15 overlying the pouch 9, and the 
tabs 6 overlying the flaps 18. The super- 
Imposed Velcro pads 14 and 16, 10 and 17, 8 
and 1 9, are engaged with each other to hold the 
portions 1, 2 together. 

Before fitting the front and back portions 1 , 2 
a protective shield is incorporated therein, such 
shield, as shown in Figure 3, having front and 
back parts which are inserted respectively 
within the pouch 9 and the pocket 1 1. 

The front part comprises a peripherally 
sealed nylon bag 20 containing rectangular 
layers from front to back: 

A) One or more thin flexible sheets of the trans- 
parent polycarbonate sold under the trade 
name Lexan the or each such sheet being of 
0.75 mm thickness. 

B) A layer of hexagonal ceramic plates (say 
about 7 mm thick and about (75 mm across) 
formed for example from Refel (as herein- 
before described). The plates are placed 
edge-to-edge and are bonded to the next 
described layer C. the flrst described layer A 
may also be bonded to the plates. As a bond- 
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ing agent a thick silicone rubber, such as 
Berger Silicone 381 may be used. 
C) One or more sheets (say 10 sheets) of a 
coarse Kevlar fabric. The sheets may be 
bonded together (with the above described 
bonding agent) to give a stiff laminate. 

Within the bag 20, a sheet of Kevlar 21 is 
wrapped around the layers A, B, C. 

The rear part of the shield comprises a peri- 
pherally sealed nylon bag 22 (shaped to con- 
form to the pocket) containing layers (some or 
all of which are shaped similarly to the bag) 
from front to back. 



D) A number of sheets of fabric woven from 
Kevlar (say Kevlar 29 to 49 woven with 31 — 
31 (warp and weft) picks per inch (2.54 cm) 
from 1 000 or 1 500 denier yarn) such sheets 

20 being stitched together in a bundle and/or 

bonded together in pairs. Fifteen to 30 sheets 
in all may be used. 

E) One or more sheets of Lexan as described 
above. 

25 F) One or more resiliently compressible sheets 
of a foamed plastics material particulariy a 
closed cell cross-linked polyethylene foam 
such as that sold under the trade name 
Plastazote or Evazote, the total thickness of 

30 the plastics sheet or sheets being 0.5 mm to 
12 mm. 

With this arrangement, when a high velocity 
bullet strikes the protective shield, the bullet 

35 hits the ceramic plates B causing these to 
shatter and the bullet to fragment. Small pieces 
of the bullet, now moving at a much reduced 
velocity may penetrate the front part of the 
shield but are stopped by the back part. The 

40 Kevlar sheets D in the back of the shield act to 
prevent or limit penetration whilst the poly- 
carbonate and foamed plastics sheets E, F 
absorb impact shock and limit transmission 
thereof to the person's body. The layer A 

45 protects the plates B against breakage, for 
example if the shield is accidentally dropped or 
roughly handled. The sheet 21 holds the plates 
B together after impact so that some protection 
can be afforded against a subsequent impact. 

^0 It is of course to be understood that the 

invention is not intended to be restricted to the 
details of the above embodiment and thus, for 
example, it will be appreciated that parameters 
such as the thickness of the various layers, the 
number of individual sheets in the layers, and so 
on will be selected in accordance with require- 
ments. 

Further, the shield is not limited to the shape 
60 and mode of utilisation thereof as shown in the 
drawings but may be suitably shaped and 
adapted for location relative to a person's body 
as required. For example, the front portion may 
have a lower depending pouch into which a 
65 separate groin protecting shield, formed in like 
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manner to the back part of the shield 1, can be 
inserted. 

Since the front part of the shield is separate 
from the back part, the front part may be 
removed leaving only the back part in the case s 
where protection against high velocity Impact is 
not required. 

Instead of separate ceramic plates it is 
possible to use a single large plate which if 
desired may be curved or otherwise shaped. to 

Additionally or alternatively to the use of 
ceramic plates as the brittle material it is 
possible to use a one-piece sheet or a sheet 
formed from edge-to-edge plates made of a 
metal such as steel or other material which has fs 
the properties of a rigid, brittle material as con- 
sidered in relation to the impact of a bullet 
therewith. 

The tabs 1 5 used to secure the upper. part of 
the front pouch 9 to the front part 1 of the vest 20 
may be of sufficient length and/or may be 
formed from an elastic material such as to 
permit a degree of movement of the pouch 9 
relative to the vest part 1 behind same. In this 
way movement of the wearer and in particular 2S 
normal breathing movements of the wearer's 
chest need not be unduly restricted despite the 
weight and rigidity of the layers within the 
pouch 9. 

JO 

Claims 

1 . A protective shield to be used in front of a 
person's body to protect such person against 
injury by a bullet or other missile, said shield 35 
comprising a supported layer of a rigid, brittle 
material (B) having a high degree of hardness, 

and a penetration resisting and impact-absorb- 
ing backing structure arranged on that side of 
the said supported layer which in use faces the 4o 
person's body, characterised in that said sup- 
ported layer and said backing structure are 
formed separately and the brittle material (B) is 
supported by bonding same to a stiff or semi- 
stiff sheet (C) comprising one or more layers of a 45 
closely woven fabric made from aramid fibre of 
high tensile strength and high stretch 
resistance. 

2. A shield according to claim 1, charac- 
terised in that the brittle material (B) comprises 50 
a glass or ceramic material such as silicon 
carbide or alumina or boron carbide ceramic. 

3. A shield according to claim 1 or 2, charac- 
terised in that the brittle material (B) is in the 
form of a sheet made up of individual small 55 
plates placed edge-to-edge. 

4. A shield according to any one of claims 1 
to 3, characterised in that small holes or other 
points or lines of weakness are provided in the 
brittle material (B). 60 

5. A shield according to any one of claims 1 
to 4, characterised in that said supported layer 
is provided with a front protective layer (A) in 
the form of one or more plastics sheets. 

6. A shield according to any one of claims 1 65 



to 5, characterised in that the said supported 
layer is wrapped in a sheet of strong material 
(21). 

7. A shield according to any one of claims 1 
to 6, characterised in that the said supported 
layer is contained within a bag (20). 

8. A shield according to any one of claims 1 
to 7, characterised in that the said backing 
structure comprises: a sheet (D) made from one 
or more layers of a closely woven fabric which is 
made from aramid fibres of high tensile strength 
and high stretch resistance such as to be 
capable of resisting penetration by a bullet, and 
behind said fabric sheet (D) one or more sheets 
(E) formed from an impact-absorbing poly- 
carbonate plastics material. 

9. A shield according to any one of claims 1 
to 8, characterised in that the supported layer 
can be removed to permit use of the backing 
structure alone. 

10. A shield according to any one of claims 1 
to 9, which is an article of clothing in the form of 
a vest or jacket or apron characterised in that 
two pouches (9, 11) or pockets are provided in 
the article of clothing to receive respectively the 
backing structure and the supported layer. 

Patentanspruche 

1. Schutzschild zum Tragen vor dem Korper 
als Schutz gegen Verietzungen durch Kugein 
Oder andere Gschosse, mit einer abgestutzten 
Lage aus starrem und sprodem Material (B) 
hoher Harte und einer durchschlagfesten und 
stoBabsorbierenden Stutzlage auf der im Ge- 
brauch zum Korper hin liegenden Seite der 
abgestutzten Lage, dadurch gekennzeichnet, 
daf^ die abgestutzte Lage und die Stutzlage 
separate Teile sind und das sprode Material (B) 
durch Verbinden mit einem steifen oder halb- 
steifen Flachkorper (C) abgestutzt ist, der aus 
einer oder mehreren Lagen eines dichtgeschla- 
genen Gewebes aus Aramldfaser hoher Zug- 
festigkeit und guter Reckfestigkeit besteht. 

2. Schutzschild nach Anspruch 1, dadurch 
gekennzeichnet, dal^ das sprode Material (B) 
einen Glas- oder Keramikwerkstoff wie Silizium- 
karbid-, Aluminiumoxid- oder Borkarbid- 
Keramikwerkstoff enthalt. 

3. Schutzschild nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, daS das sprode Material 
(B) aus einem Flachkorper aus einzelnen, mit 
ihren Kanten aneinandergelegten Plattchen be- 
steht. 

4. Schutzschild nach einem der Anspruche 1 
bis 3, dadurch gekennzeichnet daS kleine 
Locher oder andere punkt- oder iinienformige 
Schwachstellen in dem sproden Material (B) 
vorhanden sind. 

5. Schutzschild nach einem der Anspruche 1 
bis 4, dadurch gekennzeichnet, daU die abge- 
stutzte Lage eine vordere Schutzlage (A) aus 
einer oder mehreren Kunststoffolien aufweist. 

6. Schutzschild nach einem der Anspruche 1 
bis 5, dadurch gekennzeichnet, daS die abge- 
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stutzte Lage in eine Folie aus festem Material 
(21) eingeschlagen ist. 

7. Schutzschild nach einem der Anspruche 1 
bis 6, dadurch gekennzeichnet, daS sich die 
abgestutzte Lage in einer Hulle (20) befindet 5 

8. Schutzschild nach einem der Anspruche 1 
bis 7, dadurch gekennzeichnet daB die Stutz- 
lage umfasst: einen gegen Geschosse durch- 
schiagfesten Flachkorper (D) aus einer oder 
mehreren Lagen eines dichtgeschlagenen Ge- ;o 
webes aus Arannidfasem . hoher Zugfestigkeit 

und guter Reckfestigkeit und eine oder mehrere, 
hinter dem Gewebeflachkorper (D) angeord- 
nete Foiien (E) aus einem stoRabsorbierenden 
Polykarbonat-Kunststoff. rs 

9. Schutzschild nach einem der Anspruche 1 
bis 8, dadurch gekennzeichnet, daB die abge- 
"stuzte Lage abnehmbar ist, so dal5 die Stutz- 
lage fur sich allein zu verwenden ist 

10. Schutzschild nach einem der Anspruche 20 
1 bis 9, der als Kleidungsstuck in Form einer 
Weste, Jacke oder Schurze ausgebildet ist, da- 
durch gekennzeichnet daB das Kleidungsstuck 
zwei Beutel (9, 11) oder Taschen zum Aufneh- 
men der Stutzlage bzw. der abgestiitzten Lage 25 
enthalt 

Revendications 

1. Bouclier protecteur destine § etre utilise 30 
sur Tavant du corps d'une personne pour pro- 
tiger celle-ci contre une blessure par une balle 

ou un autre projectile, ce gilet comprenant une 
couche d'un mat^riau (B) cassant et rigide ayant 
un haut degre de duret6, et une structure de 35 
renforcement absorbant les chocs et resistant d 
la p6n6tration agenc6e sur le cote de ladite 
couche qui fait face lors de i'utilisation au corps 
de la personne, caract^rise en ce que ladite 
couche et ladite structure de renforcement sont 40 
formees separement et en ce que le matiriau 
cassant (B) est support^ par une liaison de celui- 
ci avec une feuille (C) semi-rigide ou rigide com- 
prenant une ou plusieurs couches d'un tissu ^ 
texture serree constituies £k partir de fibres 45 
d'aramide de haute resistance ^ la tension et de 
haute resistance ^ I'allongement 

2. Bouclier selon la revendication 1, carac- 
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terise en ce que le materiau cassant (B) 
comprend du verre ou de !a ciramique tel que 
du carbure de silicium ou de ralumine ou une 
ceramique de carbure de bore. 

3. Bouclier selon Tune des revendications 1 
et 2, caracterise en ce que le matiriau cassant 
(B) est realist sous la forme d'une feuille con- 
stituee de petites plaques distinctes placees 
c6te-^-c6te. 

4. Bouclier selon I'une des revendications 1 ^ 

3, caracterise en ce que des petits trous ou 
d'autres points ou des lignes d'affaiblissement 
sont prevus dans le materiau cassant (B). 

5. Bouciier selon I'une des revendications 1 ^ 

4, caracterise en ce que la couche pr§citee est 
munie d'une couche de protection frontale (A) 
se presentant sous la forme d'une ou plusieurs 
feuilles en matiere plastique. 

6. Bouclier selon I'une des revendications 1 d 

5, caracterise en ce que la couche precitee est 
enveloppee dans une feuille de matiere 
resistante (21). 

7. Bouclier selon Tune des revendications 1 k 

6, caracterise en ce que la couche precit6e est 
contenue dans un sac (20). 

8. Bouclier selon I'une des revendications 1 S 

7, caracteris6 en ce que la structure de renforce- 
ment comprend: une feuille (D) constitute d'une 
ou plusieurs couches d'un tissue ^ texture 
sen-ee realist ^ partir de fibres d'aramide de 
haute resistance ^ la tension et de haute resis- 
tance S I'allongement de fa^on ^ pouvoir 
rtsister d la penetration par une balle, et der- 
riere cette feuille de tissu (D) sont formees une 
ou plusieurs feuilles (E) ^ partir d'un materiau 
plastique polycarbonate absorbant les chocs. 

9. Bouclier selon I'une des revendications 1 a 

8, caracterise en ce que la couche precitee peut 
etre enlevee pour permettre I'utilisation de la 
structure de renforcement seule. 

10. Bouclier selon I'une des revendications 1 
a 9, constituant un article de vetement sous la 
forme d'un gilet ou d'une veste ou d'un tablier,. 
caracterise en ce que deux bourses ou poches- 
(9, 11) sont pr6vues dans I'article de vetement 
pour recevoir respectivement la structure de 
renforcement et la couche precitee. 
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